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(54) Vehicle brake control device 

(57) The invention prevents an operation feeling 
from being deteriorated due to an operation of the other 
brake operating member under a superior braking con- 
dition caused by one brake operating member in a ve- 
hicle brake control device in which a pair of brake oper- 
ating force transmission systems are connected to a sin- 
gle wheel brake, each of brake operating force reducing 
means capable of weakening the brake operating force 
transmitted to the wheel brake is arranged at both brake 
operating force transmission systems. 


When the brake operating force is transmitted only 
from one of both brake operating force transmission sys- 
tems TB, TC to the wheel brake BF, the brake operating 
force reducing means installed at the other of both brake 
operating force transmission systems TB ? TC operates 
to restrict the brake operating force transmission from 
the other brake operating force transmission system to 
the wheel brake BF under a state just before starting an 
operation of the brake operating force reducing means 
installed at one brake operating force transmission sys- 
tem. 


3B 1B 


CM 
< 

m 
o 

CD 



FIG. 1 


HI 


Printed by Jouve. 75001 PARIS (FR) 


EP1 176 075 A2 


Description 

[0001 ] This invention relates to a vehicle brake control 
device in which a pair of brake operating force transmis- 
sion systems are connected to a single wheel brake 
while enabling a brake operating force corresponding to 
an operating amount of a pair of brake operating mem- 
bers individually corresponding to these brake operating 
force transmission systems to be transmitted, and each 
of said both br^ke operating force transmission systems 
is provided with a brake operating force reducing means 
enabling the brake operating force transmitted to said 
wheel brake to be weakened for preventing the wheel 
corresponding to said wheel brake from being locked. 
[0002] Such a prior art brake control device is already 
known by the gazette of Japanese Patent Laid-Open 
No. Hei 10-175533, for example. 
[0003] Although such a brake control device causes 
a wheel brake installed at a front wheel, for example, to 
be operated even if any one of a pair of brake operating 
members is operated, it sometimes becomes a superior 
efficient braking state just before the brake operating 
force reducing means installed at one brake operating 
force transmission system starts its operation, i.e. just 
before it is determined that the wheel becomes a locked 
state when the wheel brake is operated for brake only 
with the brake operating force transmittance of one 
brake operating force transmission system correspond- 
ing to the operation of one brake operating member. Un- 
der such a condition as above, if the brake operating 
force is inputted from the other brake operating force 
transmission system to the wheel brake in response to 
an operation of the other brake operating member, ad- 
ditional inputting of the brake operating force to the 
wheel brake is apt to cause the wheel to become a 
locked state. Due to this fact, since the brake operating 
force reducing means installed at each of both brake op- 
erating force transmission system starts to operate to 
cause the brake force realized by the wheel brake to be 
weakened , a driver may feel a released state of effective 
brake or feel a vehicle body shock, resulting in that an 
operating feeling is sometimes deteriorated. 
[0004] The present invention has been invented in 
view of the circumstances as described above and it is 
an object of the present invention to provide a vehicle 
brake control device for preventing the operating feeling 
from being deteriorated due to the fact that the other 
brake operating member is operated under a superior 
braking state caused by one brake operating member. 
[0005] In order to accomplish the object described 
above, the present invention provides a vehicle brake 
control device in which a pair of brake operating force 
transmission systems are connected to a single wheel 
brake while enabling a brake operating force corre- 
sponding to an operating amount of a pair of brake op- 
erating members individually corresponding to these 
brake operating force transmission systems to be trans- 
mitted, each of brake operating force reducing means 


enabling the brake operating force transmitted to said 
wheel brake to be weakened in order to prevent a wheel 
corresponding to said wheel brake from becoming 
locked state is arranged at said both brake operating 
5 force transmission systems characterized in that there 
is provided a control unit for controlling an operation of 
said both brake operating force reducing means in re- 
sponse to a result discriminated whether or not said 
wheel is in a locked state and an operating state of said 
10 brake operating force transmission systems, said con- 
trol unit operates the brake operating force reducing 
means installed at the other of said both brake operating 
force transmission systems under a state just before 
starting an operation of the brake operating force reduc- 
15 ing means installed at said one brake operating force 
transmission system when the brake operating force is 
transmitted only from one of both brake operating force 
transmission systems to said wheel brake so as to re- 
strict the brake operating force transmission from said 
20 the other brake operating force transmission system to 
the wheel brake. 

[0006] With such an arrangement as above, when the 
brake operating force is transmitted from only one brake 
operating force transmittance system to the wheel brake 
25 by operating one brake operating member, condition 
just before starting an operation of the brake operating 
force reducing means installed at one brake operating 
force transmittance system, i.e. an efficient braking con- 
dition just before determination in which the wheel be- 
30 comes a locked state causes the brake operating force 
transmittance from the other brake operating force 
transmittance system to the wheel brake to be restricted 
even if the other brake operating member is operated. 
Accordingly, the wheel is prevented from becoming a 
35 locked state, the brake operating force reducing means 
installed at each of both brake operating force transmit- 
tance systems is prevented from becoming locked state, 
no operation is carried out to reduce the brake operating 
force, a vehicle driver may not feel a released brake ef- 
40 feet or may not feel any vehicle body shock, thereby de- 
terioration of the operating feeling can be prevented. 
[0007] In accordance with the present invention as 
described above, it is possible to prevent the operation 
feeling from being deteriorated due to operation of the 
45 other brake operating member under a superior braking 
condition in which one of both brake operating members 
is performed. 

[0008] Referring now to the accompanying drawings, 
one preferred embodiment of the present invention 
50 shown there will be described as follows. 


Fig. 1 is a liquid pressure circuit diagram for a motor- 
cycle brake device. 

Fig. 2 is a block diagram for showing a configuration 
55 of a control system. 

Fig. 3 is a diagram showing variation in a vehicle 
speed, a front wheel speed and a front 
wheel brake liquid pressure, wherein (a) 
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shows the present invention and (b) shows the 
prior art. 

[0009] At first, in Fig. 1 , liquid pressure is outputted 
from an output port 4A of a master cylinder 2A provided 5 
with a reservoir 3A in response to an operation in which 
a rider acting as a motorcycle driver performs a brake 
operation of a left brake lever 1 A by a driver's left hand, 
and further liquid pressure is outputted from an output 
port 4B of a master cylinder 2B provided with a reservoir 
3B in response to an operation in which the rider per- 
forms a brake operation of a right brake lever 1B by a 
driver's right hand. 

[0010] Brake liquid pressure outputted from the out- 
put port 4A of the master cylinder 2A in response to an 
operating force of the left brake lever 1 A, i.e. brake liquid 
pressure corresponding to a brake operating force of the 
left brake lever 1 A is transmitted to a rear wheel brake 
BR through a brake operating force transmission sys- 
tem TA composed of a conduit for guiding liquid pres- 
sure and further transmitted to the front wheel brake BF 
through a brake operating force transmission system TC 
composed of a conduit for guiding liquid pressure. 
[001 1] In this case, the front wheel brake BF is com- 
prised of a pair of pots 11, 11 and a pot 12 arranged 
between these pots 11,11, wherein the brake operating 
force transmission system TB is connected to both pots 
11, 11 and the brake operating force transmission sys- 
tem TC is connected to the pot 12. 
[0012] That is, a pair of brake operating force trans- 
mission systems TB, TC enable a brake operating force 
corresponding to an operating amount of a pair of brake 
operating members 1B, 1A individually corresponding 
to these brake operating force transmission systems 
TB, TC to be transmitted and the systems TB, TC are 
connected to the single front wheel brake BF. 
[0013] A brake operating force transmission system 
TA for transmitting a brake operating force to the rear 
wheel brake BR is provided with a brake operating force 
reducing means 14A enabling the brake operating force 
transmitted to the rear wheel brake BR for preventing 
the rear wheel from being locked to be weakened. The 
brake operating force reducing means 14A is comprised 
of a normal-opened solenoid valve 5A arranged be- 
tween the output port 4A of the master cylinder 2A and 
the rear wheel brake BR; one-way valve 6A connected 
in parallel with the normal-opened solenoid valve 5A to 
allow brake liquid to flow from the rear wheel brake BR 
toward the master cylinder 2A; a reservoir 10A; a nor- 
mal-closed solenoid valve 7A arranged between the 
rear wheel brake BR and the reservoir 10A; and a pump 
8A capable of sucking up the brake liquid of the reservoir 
10A and returning it to the master cylinder 2A. 
[0014] Such a brake operating force reducing means 
14A as above enables an anti-lock control for changing- 
over, in response to ON-OFF duty control of each of the 
solenoid valves 5A, 7A, a pressure increased state for 
communicating the master cylinder 2A with the rear 


wheel brake BR and shielding the rear wheel brake BR 
against the reservoir 10A, a liquid pressure holding state 
for shielding the master cylinder 2A against the rear 
wheel brake BR and shielding the rear wheel brake BR 
against the reservoir 10A, and a pressure reduced state 
for shielding the master cylinder 2A against the rear 
wheel brake BR and communicating the rear wheel 
brake BR with the reservoir 10A, resulting in that the 
brake force of the rear wheel brake BR is reduced under 
the pressure reduced state. 

[0015] The brake operating force transmission sys- 
tem TB for use in transmitting the brake operating force 
to the front wheel brake BF is comprised of a brake op- 
erating force reducing means 14B enabling the brake 
operating force transmitted to the front wheel brake BF 
for preventing the front wheel from being locked. The 
brake operating force reducing means 14B is comprised 
of a normal-opened solenoid valve 5B arranged be- 
tween the output port 4B of the master cylinder 2B and 
the front wheel brake BF; one-way valve 6B connected 
in parallel with the normal-opened solenoid valve 5B en- 
abling the brake liquid to be flowed from the front wheel 
brake BF to the master cylinder 2B; a reservoir 10B; a 
normal-closed solenoid valve 7B arranged between the 
front wheel brake BF and the reservoir 1 0B; and a pump 
8B capable of sucking up the brake liquid in the reservoir 
10B and returning it to the master cylinder 2B. This 
brake operating force reducing means can control and 
change over the brake pressure of the front wheel brake 
BF in three states of the increased pressure, holding the 
liquid pressure and reducing pressure in the same man- 
ner as that of the brake operating force reducing means 
14A, resulting in that the brake force of the front wheel 
brake BF is reduced under the aforesaid pressure re- 
duced state. 

[0016] In addition, the brake operating force transmis- 
sion system TC for transmitting the brake operating 
force to the front wheel brake BF is comprised of a brake 
operating force reducing means 14C capable of weak- 
ening the brake operating force transmitted to the front 
wheel brake BF for preventing the front wheel from be- 
ing locked. The brake operating force reducing means 
14C is comprised of a normal-opened solenoid valve 5C 
arranged between the output port 4A of the master cyl- 
inder 2A and the front wheel brake BF; one-way valve 
6C connected in parallel with the normal-opened sole- 
noid valve 5C enabling the brake liquid to be flowed from 
the front wheel brake BF to the master cylinder 2A; a 
reservoir 10A which is in common with the brake oper- 
ating force reducing means 14A; a normal-closed sole- 
noid valve 7C arranged between the front wheel brake 
BF and the reservoir 10B; and a pump 8A which is in 
common with the brake operating force reducing means 
14A. This brake operating force reducing means can 
control and change over the brake pressure of the front 
wheel brake BF in three states of the increased pres- 
sure, holding the liquid pressure and reducing pressure 
in the same manner as that of the brake operating force 
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reducing means 14B, resulting in that the brake force of 
the front wheel brake BF is reduced under the aforesaid 
pressure reduced state. 

[0017] Further, a common electrical motor 9 is con- 
nected to both pumps 8A, 8B f and the electrical motor 
9 continues to operate when an anti-lock control in which 
at least one of each of the brake operating force reduc- 
ing means 14A, 14B and 14C is operated in response 
to the state in which either the front wheel or the rear 
wheel is apt to be locked. 

[0018] In addition, in the brake operating force trans- 
mission system TC, a delay valve 15 is arranged be- 
tween the normal-opened solenoid valve 5C of the 
brake operating force reducing means 14C and the front 
wheel brake BF. The delay valve 15 may act such that 
the liquid pressure outputted from the master cylinder 
2A is transmitted through a brake operating force trans- 
mission system TA in response to brake applying oper- 
ation of a left brake lever 1 A, thereby after the rear wheel 
brake BF starts to perform a brake applying operation, 
the liquid pressure from the master cylinder 2A is trans- 
mitted in delay to the front wheel brake BF through the 
brake operating force transmission system TC and the 
timing in which the front wheel brake BF starts to per- 
form a brake applying operation is delayed. 
[0019] In Fig. 2, the normal-opened solenoid valves 
5A to 5C and the normal-closed solenoid valves 7A to 
7C in each of the brake operating force reducing means 
14A to 14C, and the electrical motor 9 are controlled by 
the control unit 16. To this control unit 16 are inputted a 
front wheel speed detected by a front wheel speed sen- 
sor 17, a rear wheel speed detected by a rear wheel 
speed sensor 18 and detected values of the liquid pres- 
sure sensors 19, 20 for sensing each of the output liquid 
pressures of the master cylinders 2A, 2B. Thus, the con- 
trol unit 16 determines whether or not both front and rear 
wheels are apt to be locked in response to the speed 
detected by the front wheel and rear wheel speed sen- 
sors 17, 18, and then operations of the normal-opened 
solenoid valves 5A to 5C, the normal-closed solenoid 
valves 7A to 7C and the electrical motor 9 are controlled 
in response to the result of determination. 
[0020] In addition, the control unit 16 determines the 
operating states of the brake operating force transmis- 
sion systems TB, TC in response to the detected values 
of the liquid pressure sensors 19, 20 and when it is de- 
termined that the brake operating force is transmitted to 
the front wheel brake BF only from one of the brake op- 
erating force transmission systems TB, TC (for exam- 
ple, TB) capable of transmitting the brake operating 
force to the front wheel brake BF, the brake operating 
force reducing means (for example, 14C) installed at the 
other of both brake operating force transmission sys- 
tems (for example, TC) is operated such that the brake 
operating force transmission from the other brake oper- 
ating force transmission system (for example, TC) to the 
front wheel brake BF is restricted. 
[0021] In this case, it is satisfactory whether or not the 


brake operating force reducing means 14B is in a state 
just before starting operation is determined in response 
to a slip rate X of the front wheel, an acceleration w of 
the front wheel and a vehicle body deceleration a, and 
5 for example, when all the conditions of (1) the slip rate 
X is lower than (3 to 10%), (2) the acceleration co of the 
front wheel is lower than (-1.5G), (3) the vehicle body 
deceleration a is more than (0.6 to 0.8G) are satisfied 
or one of the aforesaid conditions (1) to (3) is satisfied, 
10 it is satisfactory to determine that the reducing means 
is in the state just before determining that the front wheel 
is apt to be locked, i.e. either the brake operating force 
reducing means 14B or 14C is kept at the state just be- 
fore starting an operation. 
15 [0022] In the case that the brake operating force 
transmission to the front wheel brake BF is restricted by 
either the brake operating force reducing means 14C or 
14B, it is satisfactory that either the normal-opened so- 
lenoid valve 5C or 5B installed at the brake operating 
20 force reducing means 14C or 14B is excited or the valve 
is closed and it is also satisfactory that transmission of 
the brake operating force is restricted under a chopping 
control in which opening or closing of the normal- 
opened solenoid valve 5C or 5B is repeated slightly. 
25 [0023] Then, an action of the preferred embodiment 
will be described as follows, wherein when the brake op- 
erating force is being transmitted to the front wheel 
brake BF only from one of the brake operating force 
transmission systems TB, TC capable of transmitting 
30 the brake operating force to the front wheel brake BF, 
the control unit 16 operates the brake operating force 
reducing means provided at the other of both brake op- 
erating force transmission systems TB, TC to restrict 
transmission of the brake operating force from the other 
35 brake operating force transmission system to the front 
wheel brake BF. When the brake operating force is being 
transmitted only from the one brake operating force 
transmission system TB, for example, to the front wheel 
brake BF, the brake operating force reducing means 
40 14C installed at the other brake operating force trans- 
mission system TC may operate to restrict the brake op- 
erating force transmission from the brake operating 
force transmission system TC to the front wheel brake 
BF under a state just before starting operation of the 
45 brake operating force reducing means 14B installed at 
the brake operating force transmission system TB. 
[0024] With such an arrangement as above, as shown 
in Fig. 3(a), a brake liquid pressure acting as a brake 
operating force is acted against the front wheel brake 
50 BF by the brake operating force transmission system TB 
in response to an operation of the right brake lever 1 B, 
and even if the left brake lever 1 A is operated at the time 
t1 where an efficient braking state just before determin- 
ing that the front wheel is apt to be locked, the brake 
55 operating force reducing means 14C installed at the 
brake operating force transmission system TC restricts 
(shields in Fig. 3) transmission of the brake operating 
force (brake liquid pressure) for the front wheel brake 
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BR Due to this fact, there occurs no case that the brake 
force generated by the front wheel brake BF Is increased 
to cause the front wheel to be locked, and further it is 
prevented that the driver feels a released feeling of 
brake force, feels a vehicle body shock and deteriorates 5 
a comfortable driving feeling. 

[0025] To the contrary, as shown in Fig. 3(b), a brake 
liquid pressure acting as a brake operating force is acted 
upon the front wheel brake BF by the brake operating 
force transmission system TB, the left brake lever 1 A is 10 
operated at the time t1 under a state in which an efficient 
braking condition just before determining that the front 
wheel is apt to be locked is kept, and when the brake 
liquid pressure acting as the brake operating force from 
the brake operating force transmission system TC is *5 
transmitted to the front wheel brake BF by operating the 
left brake lever 1 A, the brake force realized by the front 
wheel brake BF is increased, the front wheel is apt to 
be locked and the brake operating force reducing means 
14B, 14C are anti-lock controlled to reduce the brake 20 
operating force, so that the driver feels the released feel- 
ing of the brake force, feels the vehicle body shock and 
deteriorates an operation feeling. 
[0026] The foregoing has provided a description 
about the case in which the brake operating force gen- 25 
erated bythe brake operating force transmission system 
TC for transmitting the brake operating force in re- 
sponse to the operation of the left brake lever 1A is 
transmitted to the front wheel brake BF at the midway 
part of the brake operating force transmission to the 30 
front wheel brake BF by the brake operating force trans- 
mission system TB for transmitting the brake operating 
force in response to an operation of the right brake lever 
1B. In the case opposition to the foregoing operation, i. 
e. a similar state may occur in the case that the brake 35 
operating force generated by the brake operating force 
transmission system TB for transmitting the brake oper- 
ating force in response to the operation of the right brake 
lever 1 B is transmitted to the front wheel brake BF at the 
midway part of the brake operating force transmission *o 
to the front wheel brake BF by the brake operating force 
transmission system TC for transmitting the brake op- 
erating force in response to an operation of the left brake 
lever 1A, and the transmission of the brake operating 
force to the front wheel brake BF is restricted by the *5 
brake operating force reducing means 14B installed at 
the brake operating force transmission system TB, 
thereby it is possible to prevent that the driver feels a 
released feeling of brake effectiveness, feels the vehicle 
body shock and deteriorates the operation feeling. 50 
[0027] For example, although the motorcycle brake 
device in which both the front wheel brake BF and the 
rear wheel brake BR are operated to perform a brake 
action under an operation of the left brake lever 1 A has 
been described in the preferred embodiment, the 55 
present invention can be applied to the motorcycle 
brake device in which the front wheel brake BF and the 
rear wheel brake BR are operated to perform a braking 


action even if any one of the pair of brake operating 
members is operated. 

[0028] In addition, the present invention can also be 
applied to the vehicle brake device of mechanical type 
in which each of the brake operating force transmission 
systems uses a brake cable and the like. 
[0029] Further, although the preferred embodiment 
described above uses the liquid pressure sensors 19, 
20 for use in detecting the operating state of the brake 
operating force transmission system, it may also be ap- 
plicable that the operating state of the brake operating 
force transmission system is detected under application 
of a brake switch individually detecting each of the op- 
erations of a pair of brake operating members. 
[0030] The invention prevents an operation feeling 
from being deteriorated due to an operation of the other 
brake operating member under a superior braking con- 
dition caused by one brake operating member in a ve- 
hicle brake control device in which a pair of brake oper- 
ating force transmission systems are connected to a sin- 
gle wheel brake, each of brake operating force reducing 
means capable of weakening the brake operating force 
transmitted to the wheel brake is arranged at both brake 
operating force transmission systems. 
[0031] When the brake operating force is transmitted 
only from one of both brake operating force transmission 
systems TB, TC to the wheel brake BF, the brake oper- 
ating force reducing means installed at the other of both 
brake operating force transmission systems TB, TC op- 
erates to restrict the brake operating force transmission 
from the other brake operating force transmission sys- 
tem to the wheel brake BF under a state just before start- 
ing an operation of the brake operating force reducing 
means installed at one brake operating force transmis- 
sion system. 


Claims 

1. A vehicle brake control device in which a pair of 
brake operating force transmission systems (TB, 
TC) are connected to a single wheel brake (BF) 
while enabling a brake operating force correspond- 
ing to an operating amount of a pair of brake oper- 
ating members (1B, 1A) individually corresponding 
to these brake operating force transmission sys- 
tems (TB, TC) to be transmitted, each of brake op- 
erating force reducing means (14B, 14C) enabling 
the brake operating force transmitted to said wheel 
brake (BF) to be weakened in order to prevent a 
wheel corresponding to said wheel brake (BF) from 
becoming locked state is arranged at said both 
brake operating force transmission systems (TB, 
TC) characterized in that there is provided a con- 
trol unit (16) for controlling an operation of said both 
brake operating force reducing means (14B, 14C) 
in response to a result discriminated whether or not 
said wheel is in a locked state and an operating 
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state of said brake operating force transmission 
systems (TB, TC), said control unit (16) operates 
the brake operating force reducing means installed 
at the other of said both brake operating force trans- 
mission systems (TB, TC) under a state just before 
starting an operation of the brake operating force 
reducing means installed at said one brake operat- 
ing force transmission system when the brake op- 
erating force is transmitted only from one of both 
brake operating force transmission systems (TB, 
TC) to said wheel brake (BF) so as to restrict the 
brake operating force transmission from said the 
other brake operating force transmission system to 
the wheel brake (BF). 
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